We appreciate the comments from Dr Deenen and colleagues regarding their concerns on the management of dihydropyrimidine dehydrogenase (DPD)-deficient patients [Deenen et al. 2013] , in response to our article [Cubero et al. 2012] . In fact, we agree that standard-dose tegafur-uracil (UFT) is not safe as a starting dose for those patients experiencing severe toxicity after receiving 5-fluorouracil (5-FU). However, the aim of our article is to clarify that UFT can still be an option for selected patients if a careful dosing schedule is employed.
To the editor,
We appreciate the comments from Dr Deenen and colleagues regarding their concerns on the management of dihydropyrimidine dehydrogenase (DPD)-deficient patients [Deenen et al. 2013] , in response to our article [Cubero et al. 2012] . In fact, we agree that standard-dose tegafur-uracil (UFT) is not safe as a starting dose for those patients experiencing severe toxicity after receiving 5-fluorouracil (5-FU). However, the aim of our article is to clarify that UFT can still be an option for selected patients if a careful dosing schedule is employed.
The statement that the presence of uracil in UFT creates an artificial DPD activity deficiency is a theoretical hypothesis mentioned by other authors [Niederhuber et al. 2004] , including Dr Deenen in his previous case report [Deenen et al. 2010] .
Interestingly, there seems to be a difference in safety profiles between 5-FU and UFT as it was demonstrated in at least two other randomized controlled trials.
In the first, Douillard and colleagues described a multicenter phase III trial comparing UFT plus leucovorin (UFT/LV) and fluorouracil plus leucovorin (5-FU/LV) in previously untreated metastatic colorectal cancer. After including 380 patients (147 patients in each arm without prior adjuvant therapy), they found that there was statistically significantly less severe leukopenia (2% versus 12%; p < 0.001), less severe mucositis (2% versus 16%; p < 0.001) and lower rates of febrile neutropenia (1% versus 8%; p < 0.001) in the UFT/LV arm as compared with the 5-FU/LV arm [Douillard et al. 2002] .
Likewise, Carmichael and colleagues presented similar results in a study including 816 patients (652 patients without previous chemotherapy), also in untreated metastatic colorectal cancer. Once again, but in a much larger sample size, there was less severe leukopenia (<1% versus 19%; p < 0.001), less severe mucositis (1% versus 19%; p < 0.001) and lower rates of febrile neutropenia (0% versus 13%; p < 0.001) in UFT/LV arm in comparison with the 5-FU/LV arm [Carmichael et al. 2002] .
Considering that the prevalence of partial DPD deficiency in the White population is approximately 3-5% [Lu et al. 1993 [Lu et al. , 1998 Etienne et al. 1994] , reaching up to 12.3% in specific groups such as African-American women [Mattison et al. 2006 ], the lower percentages of severe side effects in studies of Douillard and colleagues and Carmichael and colleagues raise the possibility that some of the patients with partial DPD deficiency are not experiencing severe toxicity.
Checking for mutations and polymorphisms in the coding region of the DPD gene is only a surrogate of DPD activity. Even patients heterozygote for some known mutations can have very low activity of DPD because there are other mechanisms involved in gene expression (epigenetic mechanisms).
In our pilot study [Cubero et al. 2012] , in order to corroborate the DPD-gene sequencing, we selected only patients presenting severe toxicity Tegafur-uracil (UFT) in lower doses is safe for the treatment of colorectal cancer in patients with partial dihydropyrimidine dehydrogenase deficiency: a proof of principle (grade 3 and 4) after the first cycle of 5-FU-based chemotherapy, another surrogate of DPD deficiency. The fact that not one patient developed any severe toxicity in any of the UFT cycles is a proof-of-principle that this drug is still feasible for some patients with partial DPD deficiency.
However, after a severe toxicity due to 5-FU and a DPD-gene polymorphism is identified, if UFT is still considered, we strongly recommend an empirical reduction in UFT dose in the first cycle of chemotherapy. We do not recommend the use of UFT for those patients proven homozygote for DPD-gene mutation.
